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ABSTRACT
Objective: To assess obstetric outcomes in teenage
pregnancies in a country with a low teenage delivery
rate and comprehensive high-quality prenatal care.
Design: Retrospective population-based register study.
Setting: Finland.
Participants: All nulliparous teenagers (13–15 years
(n=84), 16–17 years (n=1234), 18–19 years (n=5987))
and controls (25-year-old to 29-year-old women
(n=51 142)) with singleton deliveries in 2006–2011.
Main outcome measures: Risk of adverse obstetric
outcomes adjusted for demographic factors and
clinically relevant pregnancy complications, with main
focus on maternal pregnancy complications.
Results: Teenage mothers were more likely than
controls to live in rural areas (16% (n=1168) vs 11.8%
(n=6035)), smoke (36.4% (n=2661) vs 7% (n=3580))
and misuse alcohol or drugs (1.1% (n=82) vs 0.2%
(n=96); p<0.001 for all). Teenagers made a good mean
number of antenatal clinic visits (16.4 vs 16.5), but
were more likely to have attended fewer than half of the
recommended visits (3% (n=210) vs 1.4% (n=716)).
Teenagers faced increased risks of several obstetric
complications, for example, anaemia (adjusted OR 1.8,
95% CI 1.6 to 2.1), proteinuria (1.8, 1.2 to 2.6),
urinary tract infection (UTI; 2.9, 1.8 to 4.8),
pyelonephritis (6.3, 3.8 to 10.4) and eclampsia (3.2,
1.4 to 7.3), the risks increasing with descending age
for most outcomes. Elevated risks of pre-eclampsia
(3.7, 1.5 to 9.0) and preterm delivery (2.5, 1.2 to 5.3)
were also found among 13-year-olds to 15-year-olds.
However, teenage mothers were more likely to have
vaginal delivery (1.9, 1.7 to 2.0) without complications.
Inadequate prenatal care among teenagers was a risk
factor of eclampsia (12.6, 2.6 to 62.6), UTI (5.8, 1.7 to
19.7) and adverse neonatal outcomes.
Conclusions: Pregnant teenagers tended to be
socioeconomically disadvantaged versus controls and
faced higher risks of various pregnancy complications.
Special attention should be paid to enrolling teenagers
into adequate prenatal care in early pregnancy.
INTRODUCTION
Pregnancy during teenage years is associated
with socioeconomic and health inequalities
as regard both mother and child,1–5
including higher risks of deprivation,2
behavioural and emotional difﬁculties,2 mal-
treatment,1 morbidity1 and premature mor-
tality.1 4 Therefore, it is a global concern.
Although most pronounced in developing
countries, teenage pregnancy remains a sig-
niﬁcant problem in the developed world too.
ARTICLE SUMMARY
Article focus
▪ Teenage pregnancy is associated with maternal
anaemia and preterm birth. Association with
other adverse obstetric outcomes, especially
maternal complications, is less clear.
▪ Adequate antenatal care among teenagers has
been shown to decrease adverse neonatal out-
comes, but comprehensive care to all women
was not offered in the previous study settings.
▪ We examined age-specific risks of adverse obstet-
ric outcomes among teenagers, focusing on
maternal pregnancy complications and the role of
inadequate antenatal care.
Key messages
▪ In addition to a higher risk of anaemia, elevated
risks of urinary tract infection (UTI), pyeloneph-
ritis, proteinuria and eclampsia were found
among teenagers as well as pre-eclampsia and
preterm delivery among the youngest girls.
▪ Inadequate antenatal care may place teenagers at
markedly elevated risks of UTI, eclampsia and
adverse neonatal outcomes even in a welfare
society offering high-quality care to all pregnant
women.
Strengths and limitations of this study
▪ The current study was nationwide, giving a realis-
tic reflection of the situation regarding obstetric
challenges among all teenage pregnancies during
the study period.
▪ We were able to investigate various factors that
have been sparsely reported in connection with
teenage pregnancies, including proteinuria, UTI
and pyelonephritis during pregnancy, fear of
childbirth and pain relief during delivery.
▪ Our study was retrospective and we could not
look at the socioeconomic or educational status
of women.
Leppälahti S, Gissler M, Mentula M, et al. BMJ Open 2013;3:e003225. doi:10.1136/bmjopen-2013-003225 1
Open Access Research
group.bmj.com on August 9, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
The incidence of teenage pregnancy ending in delivery
varies widely, with Nordic countries having comparatively
low rates: 6/1000 in Sweden6 and 9/1000 in Finland,6
compared with 24/1000 in England and Wales7 and
34/1000 in the USA in 2010.8
Obstetric risks are often divided into categories of
maternal complications, mode of delivery and its compli-
cations and neonatal outcome. Teenage pregnancies are
associated with maternal anaemia,9–12 hypertensive pro-
blems13–15 and preterm birth,16–19 while low risks as
regard delivery complications have been reported in
studies carried out in industrialised countries.9–12 19
However, results concerning several adverse outcomes
vary largely, possibly as a result of the great number
of confounding factors. Poor socioeconomic condi-
tions,1 9 10 risky health behaviour,9 12 inadequate pre-
natal care18 20 21 and biological immaturity16–18 have
been suggested as possible explanations for adverse
obstetric outcomes.
Although the issue of teenage pregnancy has been
widely studied, a consensus of opinion on obstetric risks
is lacking. Comprehensive, age-speciﬁc studies concern-
ing maternal complications remain sparse.9 17 In add-
ition, the role of prenatal care in regard to these
problems is not well established. The objective of the
current study was to investigate the risks of adverse
obstetric outcomes in teenagers in a country with a low
rate of adolescent births and comprehensive high-quality
prenatal care, with special focus on maternal complica-
tions during pregnancy. Second, we aimed to focus on
the effect on these outcomes of a low number of visits to
antenatal clinics.
MATERIAL AND METHODS
Study population
We identiﬁed all childbirths (n=354 833, of which 349 531
were singleton births) between 2006 and 2011 in Finland
using the national Medical Birth Register (MBR). Only
singleton pregnancies of nulliparous women (n=97 838)
were included. Cases of major congenital anomaly
(deﬁned as major anatomical anomaly, chromosomal
anomaly or congenital hypothyroidism)22 were excluded
(n=4149). After exclusion, there was a total of 7305 single-
ton childbirths among 13–19-year-old nulliparous girls and
women, further divided into three groups: 13-year-olds to
15-year-olds (n=84), 16-year-olds to 17-year-olds (n=1234)
and 18-year-olds to 19-year-olds (n=5987). Singleton deliv-
eries (n=51 142) among women aged 25–29 years served
as reference material. Women with histories of abortion
and miscarriage (n=11 703, 20.1%) were included.
Data collection
The study data were obtained from the MBR and the
Hospital Discharge Register (HDR), maintained by the
National Institute for Health and Welfare. Reporting to
these national registers is obligatory and the data have
been shown to be valid and to reﬂect good coverage.23
Data for the MBR were collected at all maternity hos-
pitals in Finland.24 It covered all live births and stillbirths
with a birth weight of 500 g or more or with a gesta-
tional age of 22 weeks or more. The HDR contains infor-
mation on all inpatient periods in public and private
hospitals and outpatient visits in the public sector. We
collected the data separately for pregnancy and delivery
(delivery complications include diagnoses reported from
the start of delivery until 42 days postpartum). Each
complication was noted once per woman.
Study variables
The choice of study variables was based on previous litera-
ture and clinical relevance. All study variables are listed
with International Classiﬁcation of Diseases-10 codes,
unless derived from the MBR in a separate check-box
Maternal outcomes
Anaemia (haemoglobin below 100 g/L), pregnancy-
induced hypertension (PIH; O13, O16), pre-eclampsia
(O14), eclampsia, proteinuria (O12 excluding O12.0),
gestational diabetes, intrahepatic cholestasis of pregnancy
(O26.6), placenta praevia, sexually transmitted infections
(Chlamydia trachomatis (A56), Neisseria gonorrhoeae and syph-
ilis (A51–A54)), urinary tract infection (UTI; N30, N34,
N39.0, O23.1–O23.4, O23.9), pyelonephritis (N10, N12,
O23.0), chorioamnionitis (O41.1), bleeding in early preg-
nancy (O20) and fear of childbirth (O99.80).
Delivery outcomes
Mode of delivery (vaginal delivery, vaginal breech deliv-
ery, assisted vaginal delivery (vacuum extraction or
forceps) and caesarean section (elective, urgent and
emergency)), induction of labour, use of oxytocin, episi-
otomy, pain relief during delivery (regional anaesthesia,
other medication and non-medical pain relief), anal
sphincter rupture, shoulder dystocia, placental abrup-
tion, uterine curettage, abnormal bleeding during
(O67) and after delivery (O72), uterine rupture
(O71.0–O71.1) and postpartum infection (O85, O86,
N71, N72).
Neonatal outcomes
Preterm birth (extremely preterm (<28 weeks) and
preterm (<37 weeks of gestation)), birth weight adjusted
for gestational age according to the Finnish fetal growth
curves25 (divided into small-for-gestational-age (SGA,
deﬁned as <−2 SD), average-for-gestational-age and
large-for-gestational age(deﬁned as >+2 SD), 5-min Apgar
score below 7, cord blood pH below 7.05 at birth, resuscita-
tion of the newborn, use of a respirator, use of antibiotics,
admission to a neonatal intensive care unit, stillbirth (deliv-
ery of a stillborn at 22 weeks of gestation or later) and neo-
natal death (death of a live-born at 0–6 days of age).
Demographic factors are presented in table 1. Of these,
alcohol or drug misuse during pregnancy (Z72.1–
Z72.2), pre-existing diabetes (E10–E12, O24.0–O24.3)
and pre-existing hypertension (I10, O10–O11) were
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derived from the HDR and other variables from the
MBR.
The area of residence at the time of delivery was
divided into urban, densely populated or rural accord-
ing to national classiﬁcation by Statistics Finland.26
Prepregnancy body mass index was calculated on the
basis of height and weight measures reported by the
pregnant women.
Adequacy of prenatal care was calculated on the basis
of the recommended number of antenatal clinic visits in
Finland (13–17 visits in full-term pregnancies)27 adjusted
for gestational age at birth. Inadequate prenatal care was
deﬁned as attendance at fewer than half of the recom-
mended number of visits.
Statistical analysis
To assess differences between age groups, the χ² test and
Fisher’s exact test were used as appropriate. A p value
<0.05 was deﬁned as statistically signiﬁcant. The esti-
mated risks (unadjusted and adjusted ORs with their
95% CIs) of adverse outcomes were calculated using
binary logistic regression. Our basic multivariate model
included all demographic factors presented in table 1
(except for history of spontaneous abortions, which was
used for preterm birth only) and adequacy of prenatal
care. Pregnancy complications were added to the model
when found to be clinically relevant. Variables were
removed from the model when necessary as a result of
small numbers of cases.
A subgroup analysis was carried out including only
teenagers, dividing the group into those with inadequate
and adequate prenatal care (reference group). The risks
were analysed using binary logistic regression. We used
the basic multivariate model (see above), excluding pre-
existing hypertension and diabetes due to the small
numbers of cases.
To minimise bias, we used list-wise deletion in logistic
regression analysis when data were missing. The percen-
tages of missing cases as regard demographic factors are
shown in table 1.
IBM SPSS statistics V.19.0 and V.20.0 for Windows were
used for the statistical analyses.
RESULTS
Demographics
All the demographic characteristics of the teenagers
versus the reference women differed signiﬁcantly, except
for pre-existing diabetes (table 1). Pregnant teenagers
were more likely to be single, live in a rural area, smoke
and be diagnosed with misuse of alcohol or drugs
during pregnancy. Pre-existing hypertension was more
common in the reference group.
All groups showed a good mean number of visits to an
antenatal clinic (table 2). However, teenagers started
Table 1 Demographic characteristics according to age group (years)
13–15 16–17 18–19 All teenagers 25–29
p Value*
for difference
N 84 1234 5987 7305 51 142
Cohabitation status
Married/cohabiting 13 (15.5) 598 (48.5) 4248 (71.0) 4859 (66.5) 45 262 (88.5) <0.001
Single 45 (53.6) 471 (38.2) 1132 (18.9) 1644 (22.5) 2608 (5.1)
Missing data 26 (30.9) 165 (13.3) 607 (10.1) 802 (11.0) 3272 (6.4)
Type of residence
Urban 52 (61.9) 820 (66.5) 3980 (66.5) 4852 (66.4) 37 589 (73.5) <0.001
Densely populated 14 (16.7) 185 (15.0) 1050 (17.5) 1249 (17.1) 7313 (14.3)
Rural 16 (19.0) 222 (18.0) 930 (15.5) 1168 (16.0) 6035 (11.8)
Missing data 2 (2.4) 7 (0.5) 27 (0.5) 36 (0.5) 205 (0.4)
Smoking during pregnancy
Yes 28 (33.3) 506 (41.3) 2127 (35.5) 2661 (36.4) 3580 (7.0) <0.001
Quit during first trimester 11 (13.1) 157 (12.7) 725 (12.1) 893 (12.2) 3324 (6.5)
Missing data 6 (7.1) 37 (3.0) 171 (2.9) 214 (2.9) 921 (1.8)
Alcohol or drug misuse during pregnancy 3 (3.6) 14 (1.1) 65 (1.1) 82 (1.1) 96 (0.2) <0.001
BMI before pregnancy
Underweight† 16 (19.0) 155 (12.6) 57 (9.6) 228 (10.3) 1841 (3.6) <0.001
Obese‡ 109 (1.3) 63 (5.1) 395 (6.6) 567 (6.3) 4347 (8.5)
Missing data 6 (7.1) 57 (4.6) 174 (2.9) 237 (3.2) 1074 (2.1)
History of spontaneous abortion(s) 2 (2.4) 51 (4.1) 479 (8.0) 532 (7.3) 5984 (11.7) <0.001
Pre-existing hypertension 0 (0) 1 (0.1) 6 (0.1) 7 (0.1) 102 (0.2) 0.026
Pre-existing diabetes 0 (0) 7 (0.6) 42 (0.7) 49 (0.7) 358 (0.7) 0.834
Data expressed as n (%).
*p Values refer to differences between all the age groups.
†BMI <18.5 kg/m2.
‡BMI≥30 kg/m2.
BMI, body mass index.
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their prenatal care signiﬁcantly later in pregnancy. All
teenage groups were also more likely to show a signiﬁ-
cantly lower attendance rate.
Pregnancy complications
Signiﬁcantly increased risks of anaemia, eclampsia, pro-
teinuria, UTI and pyelonephritis were noted among the
teenagers. The youngest group of teenagers (13-year-olds
to 15-year-olds) had an elevated risk of pre-eclampsia and
a small excess risk was also noted among 18-year-olds to
19-year-olds after controlling for confounding factors
(table 3). The frequency of gestational diabetes (5.3%
(n=385) vs 8.2% (n=4173), adjusted OR 0.7, 95% CI 0.6 to
0.7) and placenta praevia (0.04% (n=3) vs 0.3% (n=161),
adjusted OR 0.1, 0.01 to 0.8) was lower among 13-year-olds
to 19-year-olds although the differences between
13-year-olds to 15-year-olds and the reference group were
non-signiﬁcant, as was the case between 16-year-olds to
17-year-olds and the reference group as regard placenta
praevia.
There were no statistically signiﬁcant differences
between the groups as regard PIH (3.2% (n=233) vs
4.2% (n=2158)), chorioamnionitis (0.6% (n=44) vs 0.7%
(n=377)), sexually transmitted infections (0.05% (n=10)
vs 0.02% (n=34)), bleeding in early pregnancy (0.4% for
both (n=27 vs 190)), intrahepatic cholestasis of preg-
nancy (1.1% (n=79) vs 0.9% (n=460)) or fear of child-
birth (1.3% for both (n=98 vs 659)).
Regarding pregnancy complications among teenagers,
we evaluated their effects on other adverse obstetric out-
comes. Anaemia was a risk factor for very preterm birth
(adjusted OR 2.1, 1.1 to 4.2). Proteinuria was found to
be a risk factor for pre-eclampsia (5.4, 3.6 to 8.0), but
not for eclampsia or adverse neonatal outcomes. UTI
and pyelonephritis did not affect the risks of adverse
obstetric outcomes.
Delivery outcomes
The estimated risks (adjusted OR) among all teenagers
(13–19 years of age) compared with the reference
women were: caesarean section 0.6 (0.6 to 0.7), opera-
tive vaginal delivery 0.6 (0.6 to 0.7) anal sphincter
rupture 0.4 (0.3 to 0.5) and breech presentation 0.7 (0.6
to 0.8) (ﬁgure 1). However, when analysed in subgroups
according to age, the estimated risks among 13-year-olds
to 15-year-olds did not differ signiﬁcantly from those in
the reference group, except for caesarean section.
The percentages of planned caesarean sections were
similar among 13-year-olds to 15-year-olds and the refer-
ence women (4.8% (n=4) vs 4.5% (n=2301)), but signiﬁ-
cantly lower among 16–17 and 18-year-olds to
19-year-olds (2.4% (n=30) and 3.2% (n=192), respect-
ively). Regarding urgent Caesarean sections, the fre-
quencies were lower among all teenagers (7.2% (n=524)
vs 11.7% (n=5996)) and descended according to age. In
the case of emergency caesarean sections, however,
there were no signiﬁcant differences (1.1% (n=83) vs
1.5% (n=766)).
The frequencies of induction of labour and use of oxy-
tocin during labour were similar in the teenagers and
reference women (16.8% (n=1226) vs 17.2% (n=8788)
and 49.7% (n=3630) vs 50.3% (n=25744), respectively).
Episiotomy was performed less often in all teenage
groups (39.1% (n=2861) vs 41.2% (n=21 511)), although
the difference was non-signiﬁcant as regard 13-year-olds
to 15-year-olds. Combined regional anaesthesia was used
signiﬁcantly more often in all teenage groups compared
with the reference women (72.5% (n=5296) vs 66.3%
(n=33 907)).
The incidence of uterine curettage after childbirth was
lower among all 13-year-olds to 19-year-olds (0.5% (n=40)
vs 0.9% (n=446)), but the signiﬁcance disappeared when
the subgroups were analysed separately. Differences in the
incidence of abnormal bleeding after childbirth were non-
signiﬁcant between 13-year-olds to 15-year-olds (4.8%
(n=4)) and the reference group (3.5% (n=1772)), but sig-
niﬁcantly lower among 16–17 and 18-year-olds to
19-year-olds (1.8% (n=22) and 2.1% (n=125), respect-
ively). No differences were seen as regard shoulder dys-
tocia (0.2% for both (n=9 vs 116), placental abruption
(0.2% for both (n=19 vs 13)), uterine rupture (none vs
0.05% (n=24)), abnormal bleeding during delivery (0.2%
for both (n=3 vs 135)) and postpartum infection (0.5%
(n=36) vs 0.4% (n=229)).
Table 2 Prenatal care according to age group (years)
13–15 16–17 18–19 All teenagers 25–29
p Value*
for difference
N 84 1234 5987 7305 51 142
All antenatal visits (mean±SD) 14.6±6.0 16.1±5.8 16.5±5.3 16.4±5.4 16.5±4.7 <0.001
Hospital polyclinic visits (mean±SD) 4.3±2.3 3.7±2.9 3.1±2.7 3.2±2.8 2.7±2.5 <0.001
First antenatal visit, gestational weeks 18.8±9.0 12.6±7.2 10.2±5.0 10.7±5.6 9.0±3.1 <0.001
First antenatal visit ≥ 20 gestational weeks 43 (51.2) 192 (15.6) 358 (6.0) 593 (8.1) 728 (1.4) <0.001
Low attendance (%)
<50% of expected visits 4 (4.9) 65 (5.4) 141 (2.4) 210 (3.0) 691 (1.4) <0.001
First trimester ultrasonographic screening 30 (35.7) 671 (54.4) 3733 (62.4) 4434 (60.7) 37 429(73.2) <0.001
Second trimester ultrasonographic screening 45 (53.6) 850 (68.9) 4299 (71.8) 5194 (71.1) 39 620(77.5) <0.001
* p Values refer to differences between all the age groups.
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Neonatal outcomes
Table 4 summarises the incidences of various neonatal
outcomes. No signiﬁcant differences emerged between
the 13–19 and 25-year-olds to 29-year-olds as regard
5 min Apgar score of less than 7 (2.5% (n=161) vs 2.8%
(n=1213)), cord blood pH below 7.05 at birth (1.9%
Table 3 Maternal complications during pregnancy according to age group
Maternal age in years
13–15 16–17 18–19 All teenagers 25–29
N 84 1234 5987 7305 51 142
Anaemia*M1
n (%) 6 (7.1) 64 (5.2) 245 (4.1) 315 (4.3) 1227 (2.4)
OR (95% CI) 3.2 (1.4 to 7.3) 2.3 (1.7 to 2.9) 1.8 (1.5 to 2.0) 1.9 (1.7 to 2.1)
Adjusted OR (95% CI) 3.1 (1.3 to 7.3) 2.2 (1.7 to 2.9) 1.8 (1.2 to 2.1) 1.8 (1.6 to 2.1) 1 (Ref.)
Pre-eclampsiaM2
n (%) 6 (7.1) 26 (2.1) 182 (3.0) 214 (2.9) 1522 (3.0)
OR (95% CI) 2.5 (1.1 to 5.8) 0.7 (0.5 to 1.0) 1.0 (0.9 to 1.2) 1.0 (0.9 to 1.1)
Adjusted OR (95% CI) 3.7 (1.5 to 9.0) 0.9 (0.6 to 1.4) 1.2 (1.0 to 1.5) 1.2 (1.0 to 1.4) 1 (Ref.)
EclampsiaM4
n (%) 0 (0.0) 2 (0.2) 9 (0.2) 11 (0.2) 26 (0.1)
OR (95% CI) – 3.2 (0.8 to 13.5) 3.9 (1.4 to 6.3) 3.0 (1.4 to 6.0)
Adjusted OR (95% CI) – 2.3 (0.3 to 18.2) 3.3 (1.4 to 7.8) 3.2 (1.4 to 7.3) 1 (Ref.)
ProteinuriaM3
n (%) 2 (2.4) 9 (0.7) 32 (0.5) 43 (0.6) 171 (0.3)
OR (95% CI) 7.3 (1.8 to 29.8) 2.2 (1.1 to 4.3) 1.6 (1.1 to 2.3) 1.8 (1.3 to 2.5)
Adjusted OR (95% CI) 12.3 (2.8 to 53.6) 2.4 (1.1 to 5.2) 1.6 (1.0 to 2.5) 1.8 (1.2 to 2.6) 1 (Ref.)
UTIM5
n (%) 0 (0.0) 6 (0.5) 21 (0.4) 27 (0.4) 75 (0.1)
OR (95% CI) – 3.3 (1.4 to 7.7) 2.4 (1.5 to 3.9) 2.5 (1.6 to 3.9)
Adjusted OR (95% CI) – 4.1 (1.7 to 10.2) 2.7 (1.6 to 4.6) 2.9 (1.8 to 4.8) 1 (Ref.)
PyelonephritisM6
n (%) 0 (0.0) 8 (0.6) 27 (0.5) 35 (0.5) 45 (0.1)
OR (95% CI) – 7.4 (3.5 to 15.8) 5.1 (3.2 to 8.3) 5.5 (3.5 to 8.5)
Adjusted OR (95% CI) – 9.6 (4.2 to 21.9) 5.8 (3.4 to 10.0) 6.3 (3.8 to 10.4) 1 (Ref.)
All the variables are adjusted according to multivariate models:
M1: Demographic variables (table 1—history of spontaneous abortions)+adequacy of prenatal care.
M2: M1+(PIH and proteinuria).
M3: M1+PIH.
M4: M3—misuse of alcohol or drugs and pre-existing hypertension.
M5: M1—misuse of alcohol or drugs.
M6: M1—pre-existing hypertension.
*Haemoglobin <100 g/L.
PIH, pregnancy-induced hypertension; UTI, urinary tract infection.
Figure 1 Frequencies (%) of
operative delivery and other
delivery outcomes according to
age group.
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(n=139) vs 1.5% (n=767)), resuscitation of the newborn
(1% for both (n=70 vs 522)), use of a respirator (1%
(n=74) vs 0.9% (n=456)) or use of antibiotics (6.6%
(n=481) vs 6.8% (n=3498)).
Adequacy of prenatal care
To investigate the effect of low antenatal clinic attendance
on obstetric outcomes, we performed a subgroup analysis
of 210 teenagers with inadequate prenatal care compared
with 6905 teenagers with adequate care. Teenagers with
inadequate prenatal care were signiﬁcantly more likely to
be single (33.3% (n=67) vs 22.1% (n=1526), p<0.001) and
to live in an urban area (73.9% (n=155) vs 66.4% (n=485),
p=0.03). Although the rate of smoking during pregnancy
did not differ statistically signiﬁcantly in the two groups
(43.9% (n=92) vs 37.3% (n=2576), p=0.07), teenagers with
inadequate prenatal care were less likely to quit smoking
during the ﬁrst trimester (6.3% (n=13) vs 12.8% (n=884),
p=0.008). No signiﬁcant differences between the groups
emerged as regard being underweight (11.4% (n=138) vs
10.4% (n=718), p=0.62) or obese (4.7% (n=10) vs 6.3%
(n=435), p=0.40), or misuse of alcohol or drugs during
pregnancy (0.5% (n=1) vs 1.2% (n=81), p=0.73).
Teenagers with inadequate prenatal care were at sig-
niﬁcantly higher risks of eclampsia and UTI, even after
adjustment for confounding factors (table 5). No excess
risks of delivery complications were seen. The increased
risk of stillbirth and neonatal mortality was almost
entirely explained by premature births among teenagers
with inadequate prenatal care.
DISCUSSION
Our comprehensive population-based study indicated an
increased risk of eclampsia, proteinuria, UTI, pyeloneph-
ritis and anaemia among pregnant teenagers. The young-
est teenagers were also faced with a higher risk of
pre-eclampsia. However, teenagers were more likely to
deliver vaginally without delivery complications when com-
pared with the reference women. Regarding neonatal out-
comes, the risk of preterm birth was increased among the
youngest teenagers, whereas older teenagers were at risk
of having SGA infants. Inadequate prenatal care among
teenagers increased the risks of eclampsia, UTI and
several adverse neonatal outcomes. Confounding factors
affected the risks of most neonatal outcomes, but their
roles concerning maternal complications were less
signiﬁcant.
The registers used for our study are of high quality
and have been shown to be in accordance with delivery
Table 4 Neonatal outcomes according to age group
Maternal age in years
13–15 16–17 18–19 All teenagers 25–29
N 84 1234 5987 7305 51 142
Extremely preterm <28 wM3
n (%) 2 (2.4) 3 (0.2) 23 (0.4) 28 (0.4) 149 (0.3)
OR (95% CI) 8.5 (2.1 to 35.1) 0.8 (0.3 to 2.7) 1.3 (0.9 to 2.1) 1.3 (0.9 to 2.0)
Adjusted OR (95% CI) 5.4 (0.7 to 41.5) 0.3 (0.0 to 2.4) 1.1 (0.6 to 1.9) 1.0 (0.6 to 1.7) 1 (Ref.)
Preterm <37 wM2
n (%) 11 (13.1) 68 (5.5) 296 (4.9) 375 (5.1) 2440 (4.8)
OR (95% CI) 3.0 (1.6 to 5.7) 1.1 (0.9 to 1.5) 1.0 (0.9 to 1.2) 1.1 (1.0 to 1.2)
Adjusted OR (95% CI) 2.5 (1.2 to 5.3) 1.0 (0.8 to 1.4) 0.9 (0.8 to 1.1) 1.0 (0.8 to 1.1) 1 (Ref.)
SGAM1
n (%) 2 (2.4) 52 (4.2) 199 (3.3) 253 (3.5) 1262 (2.5)
OR (95% CI) 0.9 (0.2 to 3.5) 1.7 (1.3 to 2.3) 1.4 (1.2 to 1.6) 1.4 (1.2 to 1.6)
Adjusted OR (95% CI) 0.5 (0.1 to 2.1) 1.2 (0.9 to 1.6) 1.0 (0.8 to 1.1) 1.0 (0.8 to 1.2) 1 (Ref.)
Intensive careM4
n (%) 19 (22.6) 138 (11.2) 654 (10.9) 811 (11.1) 5566 (10.9)
OR (95% CI) 2.4 (1.4 to 4.0) 1.0 (0.9 to 1.2) 1.0 (0.9 to 1.1) 1.0 (0.9 to 1.1)
Adjusted OR (95% CI) 1.9 (1.0 to 3.4) 0.9 (0.7 to 1.1) 0.9 (0.8 to 1.0) 0.9 (0.8 to 1.0) 1 (Ref.)
Stillbirth/neonatal deathM5
n (%) 2 (2.4) 4 (0.3) 34 (0.6) 40 (0.5) 180 (0.4)
OR (95% CI) 6.9 (1.7 to 28.3) 0.9 (0.3 to 2.5) 1.6 (1.1 to 2.3) 1.6 (1.1 to 2.2)
Adjusted OR (95% CI) 0.4 (0.0 to 5.1)M6 0.6 (0.1 to 2.7) 1.4 (0.8 to 2.4) 1.2 (0.7 to 2.1) 1 (Ref.)
All the variables are adjusted according to multivariate models:
M1: Demographic variables (table 1—history of spontaneous abortions)+adequacy of prenatal care, gestational diabetes, PIH, placental
abruption, chorioamnionitis, pre-eclampsia, eclampsia.
M2: M1+anaemia+history of spontaneous abortions.
M3: M2—misuse of alcohol or drugs.
M4: M1+preterm birth and IUGR.
M5: M4—(misuse of alcohol or drugs and pre-existing hypertension).
M6: M5—(BMI and pre-existing diabetes).
BMI, body mass index; PIH, pregnancy-induced hypertension; SGA, small-for-gestational-age.
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records.23 We were able to investigate the various factors
that have been sparsely reported in connection with
teenage pregnancies, such as proteinuria, UTI and
pyelonephritis during pregnancy, fear of childbirth and
pain relief during delivery. Our study was nationwide,
giving a complete and realistic reﬂection of the situation
regarding obstetric challenges among all teenage preg-
nancies during the study period.
In Finland, antenatal care, including routine visits to
general practitioners and nurses/midwives, is provided
free of charge by municipalities and used by virtually all
pregnant women.28 Specialised maternity units in public
hospitals take care of practically all obstetric patients and
births. In addition, fetal screening including early ultra-
sonography with a nuchal translucency scan, blood tests
and structural ultrasonography is offered to all pregnant
women.29 Thus, the opportunity to receive comprehensive
prenatal care is available to all regardless of socioeconomic
status or residence. This minimises the confounding
effects which often complicate studies of this kind. We also
divided teenagers into categories by age. Although evi-
dence suggests that the risks of neonatal problems are
higher in younger, biologically immature adolescents,16–18
the majority of studies, especially those on maternal out-
comes, have involved the use of a dichotomised study
setting, neglecting the different stages of biological and
psychological maturation in adolescents.10 12 19 30–35 The
importance of choosing the right reference group cannot
be underestimated. The age of 20–24 years has often been
used for reference, but age groups of even 20–39 years are
seen. Childbearing has commonly been postponed in
recent decades, in parallel with women’s increasing level
of education. The mean age of primigravid women in
Finland was approximately 28 years during the study
Table 5 Maternal complications during pregnancy and neonatal outcomes according to adequacy of prenatal care
Inadequate prenatal care Adequate prenatal care
N 210 6905
Pregnancy complications
EclampsiaM4
n (%) 2 (1.0) 7 (0.1)
OR (95% CI) 9.5 (2.0 to 45.9)
Adjusted OR (95% CI) 12.6 (2.6 to 62.6) 1 (Ref.)
UTIM3
n (%) 3 (1.4) 24 (0.3)
OR (95% CI) 4.2 (1.2 to 13.9)
Adjusted OR (95% CI) 5.8 (1.7 to 19.7) 1 (Ref.)
Neonatal outcomes
Extremely preterm <28 wM6
n (%) 5 (2.4) 20 (0.3)
OR (95% CI) 8.4 (3.1 to 22.6)
Adjusted OR (95% CI) 0.7 (0.1 to 5.1) 1 (Ref.)
Preterm<37 wM1
n (%) 35 (16.7) 319 (4.6)
OR (95% CI) 4.1 (2.8 to 6.0)
Adjusted OR (95% CI) 1.1 (0.7 to 1.7) 1 (Ref.)
Apgar at 5 min<7M2
n (%) 10 (5.8) 140 (2.3)
OR (95% CI) 2.7 (1.4 to 5.1)
Adjusted OR (95% CI) 1.9 (0.8 to 4.3) 1 (Ref.)
Intensive careM2
n (%) 33 (15.7) 733 (10.6)
OR (95% CI) 1.6 (1.1 to 2.3)
Adjusted OR (95% CI) 1.0 (0.6 to 1.7) 1 (Ref.)
Stillbirth/neonatal deathM5
n (%) 5 (2.4) 28 (0.4)
OR (95% CI) 6.0 (2.3 to 15.7)
Adjusted OR (95% CI) 0.7 (0.1 to 7.1) 1 (Ref.)
All the variables are adjusted according to multivariate models:
M1: Demographic variables (Table 1—pre-existing hypertension and diabetes).
M2: M1+preterm birth—history of spontaneous abortions.
M3: M1—misuse of alcohol or drugs—history of spontaneous abortions.
M4: M1—misuse of alcohol or drugs, BMI and history of spontaneous abortions.
M5: M2—misuse of alcohol or drugs.
Missing data as regard confounding variables in inadequate versus adequate prenatal care group: cohabitation 17.1% versus 9.7%, smoking
10% versus 2.2%, BMI 19.5% versus 2.1%.
BMI, body mass index; UTI, urinary tract infection.
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period; thus, we chose primigravid women of 25–29 years
of age as a reference group.
Our study is retrospective, which remains a limitation.
The reliability of the data depends on the accuracy of
reporting. In addition, the database did not allow for iden-
tiﬁcation of precise timing of the different events during
pregnancy. There were more missing data regarding con-
founding effects in the teenage group, as in the subgroup
of teenagers with inadequate prenatal care. We could not
look at the socioeconomic or educational status of adoles-
cents in this study. The MBR includes information on
maternal occupation, which is, however, less relevant as
regard teenagers and young adults. Unfortunately, there is
no information on fathers in the MBR as a result of conﬁ-
dentiality rules. Had socioeconomic status been available
for use in our multivariate models, this might have
affected risks of adverse obstetric outcomes among teen-
agers. We were not able to obtain information on weight
gain during pregnancy. Poor weight gain is a known risk
factor of adverse neonatal outcomes, such as low birth
weight. Our study group of 13-year-olds to 15-year-olds was
small in number, thus leading to lack of power in detecting
risks of rare outcomes. However, to discover the effect of
very young age on the risk of adverse obstetric outcomes,
this age group was analysed separately.
Relevant results in relation to those of other studies
Overall, there was a high rate of attendance at antenatal
clinics, which was expected, as antenatal care is offered
free of charge to all pregnant mothers. It can be specu-
lated that women not reached by the antenatal care
system may be socially disadvantaged in various areas of
life. Poor socioeconomic status is often known to
precede teenage pregnancy.36 37 This view is supported
by our ﬁnding that teenagers smoked and were diag-
nosed with misuse of alcohol or drugs signiﬁcantly more
often than reference women. Similar ﬁndings come
from many parts of the developed world,9 11 19 38 39
whereas early marriage and childbirth are more
common in other, often developing parts of the world,
thus leading to different social circumstances and pos-
sibly different pregnancy outcomes.
The increased risk of anaemia seen among teenagers
is in accordance with ﬁndings from several earlier
studies.10–12 32 Physical growth and menstruation results
in an increase in iron requirements that is often not met
by nutrition. This leads to a negative iron balance and
makes teenagers more susceptible to anaemia during
pregnancy.40 Poor fetal outcomes may occur, especially
in cases of severe or ﬁrst trimester anaemia.40 41 In our
study, anaemia was a risk factor of very preterm birth.
Previous studies carried out in industrialised countries
have revealed no excess risks of pre-eclampsia or PIH
among adolescents,9–12 19 whereas higher risks have
been reported in developing countries.14 15 34 Our
results are partly contradictory, indicating an increased
risk of pre-eclampsia among the youngest teenagers.
The relatively small number of pregnant mothers aged
13–15 years in our study places some uncertainty on this
ﬁnding. A large Latin-American cross-sectional study
revealed an increasing rate of pre-eclampsia with des-
cending age, but there was no signiﬁcant difference
in risk after adjustment for confounding factors.17
A French study revealed a lower risk among teenagers,
but the number of very young teenagers was even
smaller than in the present study.11
Our results conﬁrm ﬁndings in earlier studies, showing
an elevated risk of eclampsia among pregnant teen-
agers.42 43 A report by the National Center for Health
Statistics in the USA showed an increasing trend in fre-
quency with descending age (0.6% in 10-year-olds to
14-year-olds and 0.3% among 25-year-olds to 29-year
-olds).13 Owing to a smaller number of cases and rarity of
the condition, we could not evaluate such a trend. The
essential role of prenatal care in the prevention of eclamp-
sia has been previously emphasised,44 although not in
studies conﬁned to teenagers. We found a marked 12-fold
risk of eclampsia among teenagers with inadequate versus
adequate care, highlighting the importance of adequate
prenatal care in teenage pregnancies.
We found an increasing risk of proteinuria in preg-
nancy with descending age. An earlier study on the risk
factors of proteinuria during pregnancy revealed a
1.5-fold risk among women below the age of 20.45
Although the outcome of isolated proteinuria is mostly
favourable, it is sometimes known to precede pre-
eclampsia and even eclampsia46 47 and has been asso-
ciated with preterm birth.48 Whether or not isolated pro-
teinuria is part of the same disease spectrum as
pre-eclampsia is controversial.45 49 In our study, protein-
uria was found to be a risk factor for pre-eclampsia, but
not eclampsia or adverse neonatal outcomes.
Earlier studies on UTI and pyelonephritis in pregnant
teenagers are sparse. Two UK studies reported 1.5-fold to
1.6-fold risks of UTI10 and pyelonephritis9 among all teen-
agers. In contrast, no excess risk was found in a Latin
American study in which teenagers were analysed in sub-
groups by age.17 Our ﬁndings suggest higher risks of both
UTI and pyelonephritis, with a trend towards a higher inci-
dence with descending age. However, no cases were found
among teenagers of 13–15 years of age, possibly because of
the relative rarity of these diagnoses. Only a hypothesis for
the reason behind the increased risks has been presented
—reduced resistance to infections in pregnant teenagers.10
We speculate that teenagers might be sexually more active
during pregnancy compared with older women, placing
them at a higher risk of UTI. In addition, poorer recogni-
tion of symptoms of UTI could lead to delayed care and
explain the increased risk of pyelonephritis.
UTIs, and pyelonephritis in particular, have been asso-
ciated with higher risks of adverse neonatal out-
comes,50 51 although they are preventable with early
detection and antimicrobial care.52
Regarding other infections, our results do not support
earlier ﬁndings of a higher risk of chorioamnionitis
among adolescents compared with adult women.10 12
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We detected lower or similar risks of delivery complica-
tions and a higher incidence of vaginal deliveries among
teenagers, which is in line with ﬁndings in most studies
in the developed world.9–12 19 Contradictory ﬁndings
derive mainly from studies in developing countries.17 35
The use of pain relief, especially combined regional
anaesthesia, was high in all groups and was used even
more often in teenagers compared with older women.
This is in contrast to the results of a UK study.9
Three large retrospective cohort studies carried out in
the USA and Latin America revealed 1.2-fold to 2-fold
risks of preterm birth and 1.1-fold to 1.5-fold risks of
SGA infants among teenagers, with an increasing trend
with descending age.16–18 Elevated (1.5-fold) risks of still-
birth and/or neonatal death were found among the
youngest teenagers. However, among older teenagers
and after adjustment for gestational age, the risks were
either lower or non-signiﬁcant.16–18 These ﬁndings were
largely conﬁrmed in our study, although some differ-
ences were seen, possibly as a result of a smaller study
population and the lack of socioeconomic status as a
confounding factor. In addition, we found an excess risk
of preterm birth only among the youngest teenagers.
The lack of risk among older teenagers might be
explained by the overall high quality and quantity of pre-
natal care in Finland.
In accordance with the results of several recent
studies,20 21 53 we found higher risks of adverse neonatal
outcomes, including an excess risk of neonatal/infant
mortality among teenagers with inadequate prenatal care.
Unanswered questions and implications
Our results add to existing literature, showing higher
risks of various maternal complications among teen-
agers, often displaying an increasing trend with descend-
ing age. An increased risk of proteinuria during
pregnancy was found, an outcome not analysed in past
studies dealing with teenage pregnancy. Conﬁrmation of
this ﬁnding and its possible inﬂuence on other, more
serious obstetric outcomes is required. The effect of pre-
natal care on maternal outcomes should also be further
analysed in the future. Clinical studies on the mode of
delivery and its complications would shed more light on
whether or not adolescents have better myometrial func-
tion compared with older women or whether the higher
incidence of uncomplicated vaginal births is a conse-
quence of other factors, such as more attentive care of
adolescents. In addition to immediate obstetric risks,
studies on long-term consequences indicate a higher
incidence of morbidity and preterm mortality among
both teenage mothers and their children,1 2 4 and these
risks should be examined in greater detail in the future.
The current study has practical implications: in add-
ition to prevention and treatment of anaemia and
eclampsia, screening and counselling in connection with
proteinuria, UTI and pyelonephritis are important
among pregnant adolescents. The higher risk of pre-
eclampsia among the youngest teenagers should also be
kept in mind. Teenagers in a welfare society are not a
risk group as regard delivery complications, and neo-
natal outcomes are mainly good. However, the younger
the expectant mother, the greater are the risks of several
maternal and neonatal complications. Adequacy of pre-
natal care is of great importance in preventing serious
adverse obstetric outcomes. Thus, extra efforts should
be made to reach all pregnant teenagers and enroll
them in adequate maternity care in early pregnancy.
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